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Pedepar:

1. Incepralist NpUCBsY€Ha AOCIIIPKEHHIO BIUIMBY JOMIIIOK Pi3HOI XiMi4HOI Npupoau Ha (a3oBi Nepexonu Ta
BJIACTUBOCTI JIiMiJHMX MeMOpaH. 3a JOTIOMOT0l0 METO/1iB MaJIOKyTOBOTO PO3CiSIHHS PEHTTE€HIBCbKOTO BUITPOMiHEHHS
Ta AudepeH1ianbHOI CKaHyI04y0i KaJlopuMeTpii BUBYEHO BIUIMB HITPaTy Cpibsa, ypoKaHOBOI KUCJIOTH, IJIillepUHY Ta
OKCHUETWIEHTJIIKOJIIO HAa CTPYKTYPHI Ta TEpMOAMHAMIUHI TapaMeTpH JiNigHUX 6imapis. MeTogoM HENPY>KHOTO
PO3CisIHHS PEHTT€HIBCbKOIO BUIIPOMIHEHHS BUCOKOI PO31iJIbHOI 3IaTHOCTI BUBYEHI IUCIIEPCiHI KPUBI JIiMIIHUX
MeM6paH. JlJoBeleHO iCHyBaHHS B MEMOPaHax aKyCTUYHUX MO3[0BXKHIX Ta IONEPEYHNX (POHOHHUX MOJ, SIKi
BiZOOpa’KalOTh iCHYBaHHS JBOX Pi3HMX MEXaHi3MiB pO3IOBCIO/I)KEHHSI 3BYKy. 3HalJIeHO, 1110 IIpYU HarpiBaHHi Jinixy
BHIIE TEMIIEPATYPH r'0JIOBHOTO (a30BOro NNepexoy nonepeyHa akyCTUYHa MOJIa PO3PUBAETLCS, 1O NTOBS13aHO 3
icHyBaHHSIM B MeMOpaHi 06s1aCcTell JI0KaJIbHOTO BIOPSIIKYBAHHSI, YaC SKUTTS SIKUX CTAHOBUTb JEKijbKa MiKOCEKYH,.

Ha ocHOBI ekcriepuMeHTaIbHUX JaHUX 3alIPOIIOHOBAHO MOJIEJIb CTPYKTYPH JIillifHOI MeMOpaHH, 3TifHO 3 KO0



IIaCMBHUI TPAHCHOPT MOJIEKYJI KPi3b Hei peasizyeTbcs 32 PaXyHOK TPOXOIPKEHHS iX MiXK BKa3aHMMU 00JIACTSIMU.
JocinKeHo KOJIeKTUBHI KOJIMBaHHS MOJIEKYJI B IBOKOMIIOHEHTHUX JIMIAHMX MeMOpaHax 3a y4acTIO X0JIeCTepUHY.
JJoBeJeHO iCHYBaHHS B TaKMX CUCTEMaxX ONTUYHOI (POHOHHOI MOAY, SIKA NIOB'sI3aHa 3 IPOTU(A3HUMU KOJIMBAaHHIMU
MOJIEKYJI JIiMily Ta XOJIECTEPUHY. 3HaIeHO, 10 ONTUYHA (POHOHHA MOJA B JIMifHIA MeMOpaHi Mae po3pus, 110
MO>Ke OyTH MOSICHEHO HasIBHICTIO JIMiJHUX KOMIIJIEKCIB OOMEXKEHOT0 PO3MIpY, SIKi CKJIa[Jal0ThCs 3 JEKiIbKOX Map
MOJIEKYJIY JIMily Ta MOJIEKYJIU xoJiecTepuHy. [TosiBa ylinigHMX KOMIIJIEKCIB Ma€e MOPOTOBUM xapakTep K QyHKIIis
KOHLIEHTpAllii X0JIeCTEPUHY B MEMOPaHi. 3alIpONIOHOBAHO MOk (Pa30BOro MOAiNy 6araTOKOMIIOHEHTHUX JIMiTHUX
MeMOPpaH, B 4Kill 6yIb-SKNI TOMEH CKJIaIa€ThCA i3 OJHAKOBUX JIMiAHUX KOMILJIEKCIB CTaZI0TO pO3Mipy, 110 3a
[I€BHUX TEPMOJMHAMIYHUX YMOB 00'€JHYIOTHCSI MK C00010. MeTOZOM CIIEKTPOCKOTIi 3 po37isieHHsIM B yaci
IIPOBEJEHO NOCiIKeHHs! GPOTOLMKIY MEMOPAHHOTO 6ijIka 6aKTePiOpOIOIICUHY B 3aJIEXKHOCTI BiJl KOHI@HTpallii
XOJIECTEPUHY Ta TEMIIEPATypU MeMOpaHU. JloBelleHO, 110 3061/1bLIIEHHS] KOHLEHTpalLlil X0JIeCTEPUHY B MEMOpaHi
IIPU3BOJUTS JI0 IPUCKOPEHHS POTOLMKITY 6aKTEPiOPOJOIICUHY 32 PaXyHOK (POPMYBAHHS JOMEHIB, IO
PO3TaIIOBYIOTHCSI HABKOJIO GiJIKOBUX MOJIEKYIL.

2. This research focuses on the effect of impurities of different chemical nature on phase transitions and
properties of lipid membranes. Using small angle X-ray scattering and differential scanning calorimetry methods
the effect of silver nitrate, urocanic acid, glycerol and oxyethylene glycol on structural and thermodynamic
parameters of lipid bilayers was studied. High resolution inelastic X-ray scattering method used for study the
dispersion curves of lipid membranes. It has been proved the existence of acoustic longitudinal and transverse
phonon modes in membranes, which reflect two different mechanisms of sound propagation. It was found that in
the lipid which is heated above temperature of the main phase transition, transverse acoustic mode has gap, due to
the existence in membrane regions of local ordering, whose lifetime is several picoseconds. Based on experimental
data, a model of the structure of the lipid membrane is proposed. According to this model the passive transport of
molecules through lipid membranes realized by passing them between the specified ordered regions. Collective
vibrations of molecules in two-component lipid membranes with the participation of cholesterol have been
investigated. It was proved the existence of optical phonon modes in such systems, which is related to out of phase
oscillations of lipid and cholesterol molecules. It has been found that the optical phonon mode in the lipid
membrane has a gap, which may be explained by the presence of limited-sized lipid complexes consisting of
several pairs of lipid molecules and cholesterol molecules. The appearance of lipid complexes has a threshold
character as a function of the concentration of cholesterol in the membrane. The model of the phase separation in
multicomponent lipid membranes is proposed. According to this model, any domain consists of identical stabile
lipid complexes, which, under certain thermodynamic conditions, are combined with each other. Using time-
resolved spectroscopy the photocycle of bacteriorhodopsin membrane protein was investigated as function of
temperature and cholesterol concentration in lipid membrane. It is proved that increasing of cholesterol
concentration in the membrane leads to acceleration of the photocycle of bacteriorhodopsin due to the formation
of domains located around the protein molecules.
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